Osteoporosis and scoliosis are encountered concurrently. Scoliosis predisposes to osteoporosis but degenerative scoliosis could falsely elevate lumbar bone mineral density measurement leading to discordance. This study was conducted to determine the prevalence of discordance between lumbar spines and hip bone mineral density in patients with lumbar scoliosis and to evaluate the risk factors of discordance. The prevalence of osteoporosis and discordance was determined as major and minor discordance. Old age, age at menopause, sex and BMI were considered as possible risk factors for discordance and were used in multivariate logistic regression analysis. Discordance between lumbar spines and hip was found in 55 (78.6 %) patients and among them major and minor discordance of T-scores were seen in 18 (25.7%) and 37 (52.9%) respectively. Concordance of T scores was seen in 15 (21.4%). In multivariate logistic regression analysis female sex, age older than 60 years and BMI less than 30 kg/m2 was identified as risk factors for T-score discordance. In lumbar scoliosis the overestimation of lumbar spine may lead to diagnostic dilemma, whereas hip DEXA appears to be more reliable in these cases. In such cases it is in the jurisdiction of the physician to look for possible underlying causes of discordance of T score.
INTRODUCTION
Osteoporosis and scoliosis are frequently encountered concurrently. Osteoporosis is the world's most prevalent metabolic disease of bone and expressed as low bone mass, increased fragility, decreased bone quality and increased risk of fracture (1) . Dual-energy X-ray absorptiometry (DEXA) is a routinely used, widely accepted, cost-effective method to measure bone mineral density (BMD).The World Health Organization (WHO) has established DEXA as the best densitometry technique and recognized as the reference method for assessing BMD in postmenopausal women. According to WHO diagnostic criteria, osteoporosis is defined in terms of a T-score below 2.5 and osteopenia, when T-score is between -2.5 and -1, normal bone density when T-score is more than -1 (2, 3) . BMD has measured at different sites and it has been shown that although the values of different sites correlate, the agreement between these sites are low. Disagreement of T-score between lumbar spine and hip bone leads to discordance. Discordance is a commonly observed phenomenon in densitometry study and has been divided into two groups: major discordance and minor discordance. Degenerative lumbar scoliosis is one of the responsible factors for discordance in the bone mineral density values in lumbar spine and hip bone.
Degeneration of the lumbar spines or lumbar
spondylosis is frequently encountered in elderly persons and developed in a skeletally mature patient (4, 5) . 
RESULTS
Total 70 patients (M-21, F-49) with a M:F ratio of 1: 2.3 and age ranging between 42 to 88 years (mean ± SD = 64.01± 10.55) were included ( Table 1, 2) . Discordance between lumbar spines and hip was found in 55 (78.6 %) patients and among them major and minor discordance of T-scores were seen in 18 (25.7%) and 37 (52.9%) respectively. Concordance of T scores was seen in 15 (21.4 %) ( Table 3) . showed normal bone density (Figure 1 ). Hip bones showed osteoporosis in 55 (78.6%) ( Figure 2 ) and osteopenia in 15 (21.4%) cases, while none showed normal bone density at this region. Comparison between the two sites showed that most of the osteoporosis was measured by hip bone score than by lumbar spine and the difference was significant. Among 70 patients 44.3% patients found normal by lumbar spine score but none is normal by hip score (Table 4 ).
In multivariate logistic regression analysis female sex (p = 0.34, OR 1.95; CI: 0.43-9.99), age older than 60 years (p = 0.23, OR 2.13; CI: 0.53-9.16) and BMI less than 30 kg/m2 (p<0.001, OR 71.56; CI: 7.85-1653.9) was identified as risk factors for T-score discordance ( Table 5 ). Most of the patients 78.6% had osteoporosis measured by hip bone score but only 20% measured osteoporosis by lumbar spine. 44.3% patients found normal by lumbar spine score but none is normal by hip bone score. 
Table 4 : Distribution of T-scores according to WHO criteria between lumbar spine and hip bone and comparison (n=70)

DISCUSSION
Discordance between lumbar spine and hip bone in
DEXA scan is a common phenomenon and up to 45% of patient referred for DEXA scan may show diagnostic discordance (7) . Depending upon the causes discordance has defined as physiologic discordance, patho-physiological discordance, anatomic discordance, artifactual discordance and technical discordance (6) . The patho-physiological discordance is also called secondary discordance and occurs secondary to any disease or use of medicine like degenerative lumbar diseases. Degenerative lumbar spine disease is associated with development of vertebral osteophytes, facet degeneration, sclerosis of the inter-vertebral disc. These changes are responsible for falsely elevated lumbar spine T-score and thereby elevated spinal BMD measurement in DEXA scan leading to discordance, the pathophysiological discordence (8) .
In our small study population, scoliosis was found mostly in the female group. T score discordance was prevalent and present in 78. stated similar finding in their reported studies (8, 9) .
In our patients we looked for potential risk factors for T-score discordance. We considered old age, sex and BMI as possible risk factors for discordance and multivariate logistic regression analysis was done. In multivariate logistic regression analysis female sex (p = 0.34, OR 1.95; CI: 0.43-9.99), age older than 60 years (p = 0.23, OR 2.13; CI: 0.53-9.16) and BMI less than 30 kg/m2 (p<0.001, OR 71.56; CI: 7.85-1653.9) was identified as risk factors for T-score discordance. We found T -score discordance was more prevalent in female than male. In older age and patients having BMI less than 30 kg/m2, the prevalence of discordance was more. Similarly female sex and old age were identified as risk factors in two studies. But in some studies BMI more than 30 Kg/m2 or obesity was identified as potential risk factor for T score discordance (9, 10) . This finding is however not in agreement with our study result.
The high prevalence of discordance in lumbar scoliosis patient could induce problems or dilemma for the physician in diagnosis and management.
Internationally it is recommended to use both spine and hip for DEXA scans and classify the patient based on the lowest T score value.
CONCLUSION
In lumbar scoliosis DEXA scan might show overestimation of lumbar BMD and high prevalence of discordance. The overestimation of lumbar spine may lead to diagnostic dilemma, whereas hip DEXA appears to be more reliable in these cases. In such cases it is in the jurisdiction of the physician to look for possible underlying causes of discordance of T score.
